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Introduction

This document describes a medium resolution population database for the African continent.
The paper presents the motivation for assembling the database, and discusses data issues and the con-
ventions used for adding the population data to a digital data set of administrative unit boundaries.
Furthermore, problems and limitations of working with these data are discussed and, finally, some
possible improvements and extensions are suggested. The current data setis not seen as a final prod-
uctbut rather as a first step in an ongoing data collection effort. The dissemination of these data will
hopefully lead to contributions of additional data, and may also generate interest in follow—up work
to enhance and expand the database.

The database described in this paper builds on earlier work on the construction of a similar

- data set for the United Nations Environment Programme’s World Atlas of Desertification (UNEP

1992). In order to link environmental degradation processes to the distribution of human population,
a digital map of estimated population densities was constructed which was subsequently used in
analysis (see Deichmann and Eklundh 1991). The current effort aims at augmenting and improving
the data sets assembled during the desertification atlas projectin order to provide a consistent cover-

age of population figures.

The term medium resolution database was used in the overview by Clarke and Rhind (1992),

. who recommended the construction of such databases for the whole globe. Medium resolution com-

monly means the first or second level administrative boundaries within each country, thus filling the
gap between national level data, which is readily available from a multitude of sources, and data on
a larger cartographic scale, i.e., census tracts and enumeration districts. While the latter data can
be employed in project level, local studies, the data volume involved would be too large for many :
regional, continental or global studies. Areas of work in which a medium resolution population data-
base could be useful are: ' : '

* as an input to global models of human—environment interaction and for the study of the
human dimensions of global change (see Clarke and Rhind 1992),

e for investigating the patterns of global land-use changes (IIASA 1993),

o forlarge scale epidemiological studies (i.e., Cliff and Haggett 1991, Smallman-Raynor et
al 1992), '

* o for global migration studies (Ogden 1984), SR

» for use in survey planning to guide sampling design, or

e asa spatial reference base for assembling additional demographic, agricultural or other so-
cioeconomic data layers. '

1. Electronic mail: uwe@ncgia.ucsb.edu . Ty
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Figure 1:

" First level administrative units

FAO, USGS, NCGIA

Data Source:
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First and secdnd level
administrative units

~~Data Source: FAO, USGS, NCGIA
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Database Development

Population figures that were obtained from published sources were referenced to a geographi-
cal coverage of administrative area boundaries. The coverage used for this project has been pro-

. duced by the United Nations Food and Agricultural Organisation (FAO) and contains first level ad-

ministrative regions for all countries (Figure 1), and second level boundaries for about half of the
countries in Africa (see Figure 2). The coverage documentation does not contain information about
the source maps from which the boundaries were digitized. For several countries the boundaries
were modified or replaced with information from various other sources (see notes in the appendix).
' A variety of data sources have been utilized to add total population figures by administrative
units to the attribute table of this coverage. The three principal types of sources that have been used
are:
e Published digital databases. These consist of electronic databases such as the U.S. Bu-
reau of the Census International Database and digital spatial databases, for example,
UNEP/FAO’s African Database.

» Gazetteers and year books. These regularly present detailed national and some re gional
level data for all countries of the world.

» National census publications. Where posmble, information was taken from official cen-
sus publications produced by the statistical offices in the individual countries.?

_- Appendix A provides a summary of the data by country. It indicates whether population fig-

ures were included for the first or second level, and whether the second level boundaries are avail-
able. For a few of the countries for which detailed spatial boundary data are available, no corre-
.sponding population figures could be identified so far. The data summary table also gives indicators
.of spatial detail of the administrative units by country. The firstis the mean resolution in kﬂomctcrs
: (spatzal resalutzan) which is defined for each country as

mean -resolution in m = ,[(area in km? [ (number of units)
This resolution varies greatly by country. Even when comparing resolutions for the same level of
administrative regions, large differences are found. Resolution, of course, depends to some extent
on the size of the country and the average population density. For example, since census regions

are usually designed to include an approximately equal number of people, the size of administrative -

units is generally larger in sparsely populated regions than in high density rcgions A further useful
indicator of detail is therefore the average number of people that a census region represents (con-

. textual resolution). Again, large variations become apparent between Cape Verde and Burund1 on

the one hand, and Nigeria and Egypt on the other hand.
* As indicated in the appendix and summarized in Figure 3, data were available from censuses
in the mid to late eighties for most countries. Also included in the table is the year of the planned
_or completed census for the 1985-95 census round which was listed by Clarke and Rhind (1991).
It indicates those countries for which improved figures might already have been published, or will
- be available soon. It should be noted, however, that the period between census completion and publi-
cation of the results is often very long. S~

The pubhshcd census information did not always match the geographical base map perfectly.
"This is most likely due to reporting zone changes between the time of census pubhcaimn and digiti-

2. The following library catalogues provided most of the references to the data sources: Umversity of California
libraries (telnet melvylucsb.edu), Harvard University (hollis.harvard.edu), and the Library of Congress (lo-
cis.loc.gov).

African Medium Resolution Population Database ' . 4
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Figure 3: Frcciuency of Census Years

zation. For the countries where this is the case, the aggregation flag indicates whether there were
more population data values available than there were regions digitized in the map. Commonly, for
example, the national capital is treated as a separate reporting entity in a census publication, but was
included in a neighboring region in the base map. For Zimbabwe, population figures were reported
on the third level but not consistently for the second level. In these cases, the population figures were
simply aggregated to match the regions in the coverage. Whenever possible, mapsin the census pub-
lications or other cartographic sources were used to verify the GIS coverage, and in a small number
of cases, inconsistencies in the source coverage:were corrected.

A more complicated case is where there were more regions indicated on the coverage than
.there were population figures available on the same level.-Most likely this occurs because the cover-
.age already includes the more detailed newer.boundaries while the population figures are for a pre-
'vious, partly incompatible set'of census regions. In these cases, the total population were distributed
using-a simple areal weighting scheme,-although more complex estimation methods would be pos-
sible (see Goodchild ez al 1993). Itis hkcly that in these cases, more recent data or boundary files
will be available soon which will not require disaggregation.

The table in the appendix also lists the total population for the reference year as indicated by
the various sources. In order to facilitate cross—country comparisons, the coverage also contains a -
population estimate for 1994 for each census region. The predicted totals for each country are listed
in the appendix together with the official UN estimate (United Nations 1993). The population pro-
jections were derived using a simple exponential growth model of the form

P, = P,,. . e;\;p(‘yz_l r,/ 100)

. i=cy
(see Rogers 1985) where Py, and P, are the regional populations in the target year (1994) and in the
census year respectively, and r; is the annual percentage growth rate in year i for the particular coun-
- try. Average annual growth rates are published by the United Nations for five year intervals and have
been linearly interpolated to produce rates for each year. The original rites are presented in the data
summary table. Clearly, this approach naively assumes that population growth has been uniform
in all regions, thus ignoring inter-regional disparities and migration. The census publication used
for Zimbabwe, for example, includes regional growth rates for third level administrative units be-
tween the 1969 and 1982 censuses. These vary widely from average annual decreases of up to 4%
to increases of more than 10%. The actual error introduced will vary depending on how current the
reported population totals are. A better estimate can be derived once rural/urban shares by region

7
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have been compiled. These could be used to project the two population components separately in
each region using urban and rural growth rate estimates.

Data Quality Issues

The national totals predicted by the exponential model generally match the published UN esti-
mates quite well. This is not surprising, given that they rely on the same growth rates. Major devi-
ations occur for countries where the prediction interval is fairly long, or where other circumstances
cause uncertainty. The most obvious example is Nigeria which recently had its first successful popu-
lation count since independence. The results suggest a total population in 1991 of 88.5 million
compared to the World Bank estimate of 99 million and the UN estimate of 112 million for the same
year. A second example is Gabon for which the 1976 census total was approximately 1.2 million;
a figure that was disputed by the United Nations and the World Bank (the official World Bank esti-
mate for 1976, for instance, is 668,000). Although recent official estimates for Gabon are closer to
the current UN estimates, there is still a considerable deviation which is reflected in the projections.

These examples should provide further encouragement to data users to interpret African dem-
ographic data within considerable confidence margins. Many developing countries lack the re-
sources and infrastructure to provide timely and accurate information about their population in regu-
lar intervals. A number of countries have had their first successful census only in the last few years.
In other cases, what is published as census data is more likely an estimate or an educated guess. In
countries with significant nomadic ortribal cultures the undercount problem can significantly bias
official census figures. Other factors increase the uncertainty about the actual current population
. .of aregion or.country. Afterarecent turmoil in Burundi, for example, an estimated 10% of the popu-
lation —approximately 500,000 people — are believed to have fled the country (BBC World Service
news, Oct 26,:1993). The number of refugees fleeing 'war or food crises in many parts of Africa can
often only be ‘guessed. The-journalist Robert Kaplan, for example, wrote in the A#lantic Monthly
(February 1994) about the situation in West Africa:

”As a consequence, roughly 400,000 Sierra Leonians are internally displaced, 280,000
more have fled to neighboring Guinea, and another 100,000 have fled to Liberia, even
as 400,000 Liberians have fled to Sierra Leone.”

Inconclusive evidence about prevailing demographic processes in developing countries add
further uncertainty.  For example, it is generally taken as given that cities have grown explosively
in low—income developing countries as a result of migration from rural areas (i.e., Todaro 1985).
Yet, Lipton and Lipton (1993) declare this "a myth”, and suggest that urban growth in low income
developing countries is due to natural increase, expansion of official urban boundaries, or changes
. of urban/rural definitions. Furthermore, in—migration by young people is assumed to be partly com-
pensated by out-migration by older people. Fora discussion of thisissue see Keyfitz (1980) orRog-
ers (1982). ’

There are also considerable obstacles to cross-national demographic analysis such as the in-
consistencies of definitions between different countries. In studies of &conomic development or
food security issues, major research questions relate to the increasing share of the urban population
that is dependent on food production by a disadvantaged rural sector. For cross-national compari-

sons it would be useful to obtain reliable information about the shares of rural and urban population -

by subnational administrative regions. However, the definitions used in different countries vary
widely. Haggblade et al (1989) provide a list of rural/urban definitions for a number of developing
countries. In the countries reviewed, the definitions of rural settlements range from localities with

% African Medium Resolution Population Database 6



less than 1,000 inhabitants in Senegal to those with less than 10,000 in Mauritania and Togo. A com-
parison of this variable across countries is therefore very difficult.

This anecdotal evidence is a sample of the problems encountered when working with African
demographic data (see Clarke and Rhind, 1992, for a more general discussion). "They also serve to
make the point that no absolute measures of data quality can be attached to this coverage. Usually,
there is simply not enough information about data collection and processing that precedes the publi-
cation of census results. Instead, the approach taken here is to pass all available information regard-
ing data sources, spatial and contextual resolution, and data currency to the user, who can then make
his or her own decision about whether or not the data are appropriate for a given task.

Improvements and Extensions

As mentioned previously, rather than providing a static product, this GIS coverage presents
a dynamic database which can be continuously improved and updated. Some straightforward im-
provements are possible by obtaining detailed data for those countries for which second level bound-
aries but not the corresponding population figures are available; and by including more recent census
data for those countries that have had a recent population count but for which these data could not
yet be obtained.

Next, it would be possible to add additional boundaries defining second level administrative
units to the coverage for countries where the currently available detail is unsatisfactory. A related
. issueis the addition of very detailed spatial coverages for countries for which agencies or researchers

- have produced GIS databases for third level-administrative units or for census divisions such as enu-
- meration districts. ‘Such-efforts are planned, under way, or completed at several research institutions
.. .and agencies as well as at the United Nations. Statistical Office. The framework provided by storing
these data in a GIS makes it possibleto.ensure consistency among these data sets at different scales
~ and resolutionlevels. These data do not have to be physically stored within the same database, but
~ could instead form a distributed network of coverages for different spatial units. This requires coor-
dination among data collecting agencies regarding reference boundaries (i.e. the Digital Chart of the
World), data formats, and variable definitions. The result would be the *family of databases” that
was envisioned by Clarke and Rhind (1992). ;

Additionally, also the scope of the database could be broadcned Demographic indicators
such as sex—ratio, urban/rural population, or age distribution by region are available for many re-
gions. It will be much more difficult to compile consistent regional economic or social indicators
for all of Africa, although these are compiled in some countries. Finally, besides improving spatial
and sectoral resolution, an important part of future work should be to improve the temporal resolu-
tion of the database. A dynamic demographic component could be included into the database by
adding regional population figures from previous census rounds which would allow more accurate
projections to common base years. There are clearly many ways in which this database could be
.Jmproved, and hopefully, this documentation will turn out to be a small step towards such work.

~—
-~
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Num Abb UN Country
Code
1 AG 4 Algeria
2 AO 7 Angola
" 3BN 53 Benin
4 BC 20 Botswana
§ UV 233 Burkina Faso
6 BY 29 Burundi
7CM 32 Cameroon
8 SP 203 Canary Islands
9 CV 35 Cape Verde
10 CT 37 Central African Rep.
11 CD 39 Chad
12 CN 45 Comores Islands
13 CF 46 Congo
14 IV 107 Cote d'lvoire
15 DJ 72 Djibouti
16 EG 59 Egypt
17 EK 61 Equatorial Guinea
18 ER 997 Eritrea
19 ET 62 Ethiopia
20 GB 74 Gabon ;
21 GA 75 Gambia, The'
22 GH 81 Ghana '
23 GV 90 Gulnea
24 PU 175 Guinea-Bissau
25 KE 114 Kenya
26 LT 122 Lesotho
27 LI - 128 Liberia
28 LY 124 Libya
29 MA 129 Madagascar
30 PO 998 Madsira
31 Ml 130 Malawi
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91
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84
90
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90
90
89
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91
94
88
93
86
92
94
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20
93
94
83
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89
86
94
20
90
87
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Data Summary Sheet (February 1994)

Country population (in 000)

Inrefyr

In 1994

in 1994

~ (source) (projected) (UN est)

20,841
10,310
8,331
1,325
7,965
6,357
10,822
1,445
296
2,688
5,428
394
1,675
10,813
259
46,718
341

2,747

39,868
1,365
688
12,208
4,300
779
21,836
1,578
2,102
3,637
11,443
254
7,989

27,459
11,827
5,175
1,447
10,165
6,011
13,218
1,511
414
3,149
6,309

635 .

2,318
13,499
451
56,133
386
3,662
§3,143
1,561
936
16,698
6,242
1,086
25,835
1,928
2,902
5,246
13,047
256
10,660

27,815
10,674
5,235
1,392
10,069
6,168
12,905
1,511

. 407
3,344
6,183
630
2,515
13,895
496
57,285
389
56,316
1,323
956
16,944
6,501
1,050
26,975
1,929
2,941
5,225
13,702
256
11,008

Abs.
%
error

1.28
7.99
1.14
3.92
0.95
2.54
2.43
0.00
1.61
5.82
2.03
0.74
7.82
2.85
‘9.12
2.01
0.68
0.87
/18,00
2.09
1.45
3.98
a.a
4,23
0.04
1.31
0.39
4.78
0.00
3.16

Annual rates
of change

80-85 85-90 90-95

8.07
2.63
2.82
3.40
2,50
2.80
2.83
0.49
2.26
2,58
2.28
3.42
2.82
3.86
4.46
2.58
7.22
212
212
4.01
3.01
3.58
223
1.87
3.56
2,79
3.17
437
“3.06

272

2.84 .

2.98
2,95
2.64
2.80
2.90
0.25
227
2,68
2,03
3.56
2.97
3.74
292
2.39
243
291
2.91
3.25
2.89
3.14
2.86
1.99
3.42
2,54
3.16
3.65
3.18

0.28 -0.07

3.42

534

27
3.72
3.11
2.92
2,81
2.88
2.83
0.16
2.88
2.62
2N
3.68
3.00
3.68
3.01
2.20
2.55
3.05
8.05
3.31
2,60
3.00
3.04
2.14
3.35
247
3.32
3.47
3.29
0.03
3.31

Mean Mean
resolution pop per
In km unit
(in 000)
274 886
263 640
139 863
241 145
97 351
15
122 426
50 504 -
21 41
114 66
301 451
23 159
196 258
80 270
65 90
194 2,159
67 64
56 96
45 97
89 47
46. 187
46 156
187 892
61 121
116 601
62 241
104 322
481 749
80 140
29 256
63 444

53
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Country

Ref Sched. Source Agg

Num Abb UN Level 2nd Num Country population (in 000) Abs, Annual rates Mean Mean
Code used level of year census flag ' % of change resolution pop per

' avall? unlts 85-95 Intefyr In1994 in1994° error inkm unit

' (source) (projected) (UN est) 80-85 B85-90 90-95 (in 000)
32 ML 133 Mali 2 Y - 41 87 87 411 1 7,834 9,745 10,464 6,87 285 3.04 3.17 175 238
33 MR 136 Mauritania 1 N 12 " 92 87 a8 0 2,081 2,204 2,270 2.90 260 273 288 295 184
34 MP 137 Mauritius 1 N 1 90 a0 39 0 1,037 1,097 1,109 1,06 109 105 1,00 36 1,097
35 MO 143 Morocco 2 Y 42 90 92 1 0 25,208 27,768 27,601 0.60 256 258 240 127 661
36 MZ 144 Mozambique 1 N 10 87 95 1 0 14,361 16,605 15,823 4,94 227 094 283 279 1,660
37 WA 147 Namibia 1 N 26 91 a0 44 0 1,410 1,551 1,635 514 294 306 3,18 177 60
38 NG 158 Niger 2 Y 35 88 a8 40 1 7,250 8,798 8,813 0.17 3.36 3.14 326 184 251
39 NI 159 Nigera’ 1 N 31 91 N 1 0 88,515 97,229 123,079 21.00 320 330 313 171 3,136
40 RE 182 Reunion 1 N 1 94 89 7 0 644 644 644 0.00 165 1.87 156 45 644
41 RW 184 Rwanda . 1 N 10 91 91 23 0 7,165 7,934 8,057 1.52 327 287 3.0 48 793
42 TP 193 Sao Tome & Principe 1 N 2 83 91 ) 0 100 129 180 1.07 239 2832 220 21 64
43 SG 195 Senegal 1 Y i0 .88 88 21 0 6,893 8,117 8,165 0,59 281 278 270 140 812
44 SE 999 Seychelles 1 N 1 94 87 7 0 73 73 73 0.00 287 329 039 14 - 73
45 SL 197 Sierra Leone 2 Y 12 85 85 12 2 3,516 4,552 4616 1.39 293 307 266 77 379
46 SO 201 Somalia 1 Y 16 80 87 26 0 6,713 9,952 9,845 1,08 3.19 194 3.18 200 622
47 SF 202 South Africa 2 Y 292 91 91 25 2 37,018 43,349 41,749 3.83 258 244 2497 64 148
48 SU 206 Sudan 2 Y 85 83 a3 17 0 20,181 27,713 28,175 1.64 3.11 288 278 172 326
49 WZ 209 Swaziland 1 N 4 86 86 16 0 681 843 836 0.81 3.08 262 268 - 66 21
50 TZ 215 Tanzania® 1 N 23 88 88 9 0 23,174 28,386 29,755 4.60 328 343 3.3 196 1;234
§1 TO 217 Togo 2 Y 21 81 91 15 0 2,720 4,048 4,010 0.98 293 3.07 3,18 52 193
62 TS 222 Tunisia 1 N 23 84 94 2 0 6,966 8,620 8,757 1.56 257 208 208 ' 82 ° ars
53 UG 226 Uganda 2 Y 34 91 90 14 0 16,583 18,144 19,823 8.47 272 8311 300 78 534
64 CG 250 Zaire / 2 Y 31 84 94 41 0 29,671 41,026 42,476 3.41 3.18 332 317 273 1,323
65 ZA 251 Zambia /'I 2 Y §4 a0 80 24 0 7,818 8,779 9,132 3.87 3.58 340, 284 117 163
56 2ZI 181 Zimbabwe _"' 2 Y 58 82 92 20 2 7,546 11,107 11,215  0.97 822 345 296 82 191
sum avg sum sum mape avg avg avg avg avg
2223 862 691,423 724201 3.13 289 275 275 123 485
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2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)
21)
22)
23)
24)
25)

26)
27)
28)
29)
30)

a1

a2)
33)
34)

Data sources

Europa Publications (1992), The Middle East and North Africa - 1983, 39th ed,, London

and (1992), Africa South of the Sahara - 1998, 22nd ed., London

U.S. Bureau of the Census (no dats), Intemational Database, Washington, D.C.

CIAT (1989), Secondary administrative units, Africa, Version 1, Centro Intemacional de Agricultura Tropical, Cali, Colombia

ESRI (1984), UNEP/FAO African Database, Final Report, Environmental Systems Research Institute, Redlands

Munro, D., (ed) (1988), Chambers World Gazetteer, 5th ed,, Chambers, Cambridge

Hunter, Brian {ed) (1993), The Statesman’s Year-Book 1992-93, 128th edition, St. Martin's Press, New York

United Nations (1993), World Population Prospects. The 1992 Revision, Department for Economic and Social Information and Policy Analysis, New York

Republic of Kenya (1989), Census of Kenya 1989, Naitbobi

The United Repubic of Tanzania (1988). Sensa 1988 - 1988 Population Census: Preliminaty Report, Bureau of Statistics, Ministry of Finance, Dar es Salaam

Malawi Govemnment (1991), Malawi Population and Housing Census 1987, Summaty of Final Results, Vol 1, National Statistical Office, Zomba

Republique du Mali (1991), Recensement General de la Population et de I'Habitat au Mali - 1987, Direction Nationale de la Statistique et de I'lnformation, Bamako

Siema Leone Govemment (1986), The preliminary report on the 1985 National Population Census of Sierra Leone, Freetown

Lesotho Govemment (1987), 1986 Population Census - Preliminary Restlts, Bureau of Stalistics, Maseru

Republic of Uganda (1991), Provisional Results of the 1991 Population and Housing Census, Statistics Department, Ministry of Planning and Economic Development, Kampala
Republique Togolaise (1986), Apercu des Resultats d'Ensemble du Recensement General de la Population et de I'Habitat au Togo 1981, Bureau Central du Recensement, Lome
Swaziland Govemment (1986), Report on the 1986 Swaziland Population Census Vol 1, Cantral Statistical Office, Mbabane

University of Gezira (1983), Population of the Sudan and its Regions, Population Studies Centre, Gezira

Republique de Cote d'lvoire (1988), Recensement General de Ia Population et de I'Habitat 1988. Resultats Provisoires, Comite National de Recensement, Abidjan

The boundaries and data files were produced by USGS and obtained from the Intl Food Policy Research Institute, Washington D.C, via ILRAD, Nairobi. Additional data from:
Provisional Military Govemment of Soclalist Ethiopia (1988), Population of Weredas and towns by sex, and average household size ..., Central Statistical Office, Addis Ababa
Govemment of Zimbabwe (1984), 1982 population census. A preliminary assessment, Central Statistical Office, Harare

Republique du Senegal, (1988), Les principaux resultats provisoires du recensement de la population de I'habitat du Senegal 1988, Direction de la statistique, Dakar
Republique du Burundi (1990), Resultats Provisolres. Recensement General de la Population et de I'Habitat, Bureau Central de Recensement, Gitega

Republique Rwandalse (1991), Recensement General do la Population et de I'Habitat au 15 Aout 1991. Resultats Provisoires, Service National de Recensement, Kigale
Republic of Zambia (1990), 1990 Census of Population, Housing and Agriculture, Preliminary Report, Central Statistical Office, Lusaka

Republic of South Africa (1991), Population Census 1991, Adjustment for Undercaunt, Central Stafistical Service, Pretoria

Republic of South Africa' (1992), 1992 South African Statistics, Central Statistical Office, Pretoria (contains map of census regions)

Ciskel Central Statistical Service (1988), Statistical Abstract of Ciskel 1988, No, 1, no loc.

Somali Democratic Republic (1984), 1982 Statistical Abstract, Central Statistical Department, State Planning Commission, Mogadishu

Republica Popular de Angola (1987), Boletim Demographico #4, Projeccao da Populacao do Pais por Provincias para o Period 1970/95, Instituto Nacional de Estatistica, Luanda
Republique Populaire du Benin (1987), Recensement General de la Population et de I'Habitation (Mars 1979), Institut National de la Statistique, Cotonou

Republique Democratique Populaire de Burkina Faso (1988), Annuaire Statistique 1988, Institute National de la Statistique et de la Demographie, Ouagadougou

Republique du Cameroun (1988), Deuxieme Recensement General de la Population et de 'Habitat du Cameroun, Yaounde

Republica de Cabo Verde (1989), Boletim Anual de Estatistica, Direccao Geral de Estatistica, Praia

Republique Centrafricaine (1992), Annuaire Statistique 1991, Ministers de I'Economie, du Plan, des Statistiques et de la Cooperation intemationale, Bangui

Republique du Djibouti (1989), Annuaire Statistique de Djibouti, Direction Nationale de la Statistique, Djibouti

Arab Republic of Egypt (1981), Statistical Year Béok, Central Agency for Public Mobilisation and Statistics, Cairo

35) Republica de Guinea Equatorial (1990), Boletin Estadistica Anual 1990, Direccion General de Estadistica, Malabo
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Republica de Guinea Equatorial (1990), Censos Nacionales: | de Poblacion y i de Vivienda de 4 de Julio de 1983, Direccion General de Estadistica, Malabo
Republica de Guinea Equatorial (1987), Guinea en Cifras 1987, Direccion General de Estadistica, Malabo : i

36) Republique Gabonaiss (1990), Annuaire Statistique du Gabon, Direction Generale de la Statistique et des Etudes Economiques, Libreville:

37) Govemment of Liberia (1987), 1984 Population and Housing Census of Liberia - Summary Results ..., Ministry of Planning and Economic Affairs, Monrovia

38) Republique Islamique de Mauritanie (1986), Annuaire Statistique, Direction de la Statistique et de la Comptabilite Nationale, Nouakchott

39) Govemment of Mauritius (1991), Annual Digest of Statistics 1990, Central Statistical Office, Port Louis

40) Republique du Niger (1989), 2eme Recensement General de la Population 1988, Bureau Central du Recensement, Niamey
Republique du Niger (1991), Annuaire Statistique << Series Longuess>>, Direction de la Statistique et de la Demographie, Niamey

41) Republique du Zaire (1984), Comblens sommes-nous? Recensement Sclentifique de la Population, 1er Juillet 1984, Kinshasa

42) Republika Demokratika Malagasy (1975), Recensement 1975 - Analyse des Donness Demographiques, Antananarivo

43) Republic of Ghana (1984), 1984 Population Census of Ghana - Preliminary Report, Central Bureay of Statistics, Accra

44) Republic of Namibia (1993), Statistical Abstract 1993, Num. 2, National Planning Commission, Center for Statistics, Windhoek

Deflinitions

Level used: 1 = First lovel administrative unit, 2 = Sacond level

Scheduled census 85-95 round (planned or completed): According to Clarke and Rhind (1992)

Agg Flag: 0 = No aggregation, 1 = fewer pop data distributed to more admin units, 2 = more pop figures than admin units

U.N. population estimates and annual rates of change from: '
United Nations (1993), World Population Prospects, The 1992 Revision, Department for Economic and Social Information and Policy Analysis, New York
Table A.56.: Annual interpolated mid-year population, by major area, region and country, 1 985-2000, medium variant, p,184.
Table A.2.: Total population and annual rate of change by major area, region and country, 1950-2025, medium variant, pp. 160-161

Mean resolution in km: Square root of total area divided by number of admin units (area doss not include major water bodies)

Mean pop per unit: Average number of people reprosented by each admin unit (1994 projections)

Notes by country
3 BN Second level added from 'Carte Administrative’ accompanying the 1:600k IGN map 'Republique Populaire du Benin' (1984); 2nd level pop data unavallable.
5 UV Aggregated Kadiogo and Bazega provinces (Ouagadougou).
7 CM  2nd level boundaries and data for Centre, Est, Littoral, Nord-Ouest, Sud and Sud-Ouest provinces; 1st level for Adamaoua, Extreme-Nord, Nord and Quest.
The 2nd level data source showed a considsrably smaller total population (9,057,147) than later official figures, which is probably dus to subsequent adjustments for
undercount, For tat reason all regional figures for Cameroon were inflated by a factor of 1.19483, assuming the same percentage undercount in each region,
8 8P Using annual rates of change for Spain. ’
9 GV Admin units cormespond to islands.
10 CT  Official estimates; second level added from 'Carte Administrative’ accompanying the 1:1.5mio IGN map 'Republique Centrafticaine’ (1993).
11 CD Official estimates. ‘ : ’
12 CN  Incl. Mayotte (France; census year 1984),
14 IV One regional boundary added.
16 DJ  Some additional data for 1989 available in source 33.
16 EG  Excl. Egyptians abroad; ses also source 34.
17 EK  Official estimates. - .
18 & ER & The boundaries and data files were originally produced by USGS and obtained from the Infl Food Policy Research Institute, Washington D.C. via ILRAD, Nairobi;

L19 ET Data for newliy indepsndent Eritrea is from the same source; projections using growth rates for Ethiopia,
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U.N. estimates for Ethiopia still include Eritrea. - The abs % error therefore compares the combined projestions for Ethiopia and Entrea

with the UN estimate for Ethiopia, _

The national boundaries for Eritrea ate assumed to be the same as the boundaries for Eritrea province in the last census,

For some Awrajas (2nd level units), the Wereda (3rd level) figures were inconsistent and the total Awraja

population was distributed over the Weredas proportional to area: 18 Awrajas in Eritrea, Tigray and Harerge.

The 6 digit identifier in the original data was preserved by copying the first 4 digits into the LEVEL1 item, and the last 2 digits into the LEVEL2 item.
The first 2 digits identify the regions: 01-Arsi, 02-Bale, (03-Eritrea), 04-Gamo Gofa, 05-Gojam, 08-Gonder, 07-Harerge, 08-llubador, 09-Kefa
10-Shewa (incl. Addis Ababa), 11-Sidamo, 12-Tigray, 13-Welega, 14-Welo

The next 2 digits identify the Awraja, and the last 2 digits the Wereda.

l.e,, the following INFO command would select all units in Bale: RESEL LEVEL1 GE 200 and LEVEL1 LT 300 AND CNT-ABB =

20 GB Official estimates (from 1989); second level added from 'Carte Administrative’ accompanying the 1:1mio IGN map !Gabon’ (1 987)
Second level pop data for Estuaire, Haut-Ogooue, Moyen-Ogoous, Ngounie and Nyanga provinces; no second level data was included in the census publication for
Ivindo, Lolo, Maritime and Ntem provinces.
22 GH Names did not match between coverage and census publication for about half of all census regions; census district names and lat/long coordinates were
identified using a gazetteer for Ghana, the resulting points were ovetlaid onto coverage, and then allocated to the cov census regions into which they fell
27 LI Population of territories were aggregated with the corresponding county.
28 LY 24 regional population figures were aggregated to 7 admin units for which boundaries were available.
29 MA  Official 1990 estimates for 1stleve! (source 6) were distributed in proportion to the 1975 census figures for the 2nd level (source 42).
30 PO Using annual rates of change for Portugal
32 ML 1987 estimates for 1stlevel (source 11) wers distributed in proportion to the 1976 census figures for the 2nd level (source 4)
33 MR Official estimates based on 1983 census
34 MP  Official estimates. Data only for Island of Mauritius (boundaries for Island of Rodriguez - pop: 18012 - and others - pop: 350 - were not included).
35 MO Including Westem Sahara,
36 MZ Official estimates based on 1980 census.
37 WA Namaland region added.
39 NI Boundaries that define states that were defined in ‘91 were added using a map produced by Magellan, Inc. (no scale, no ref); (existing boundaries were kept from FAO coverage).
40 RE  Using official UN estimate (source 7).
44 SE  Boundaries copled from WBDII; using official UN estimate (source 7).
45 SL  Aggregated Port Loko and Westem Area  Incl. Freetown.
46 SO Official populatlon total for 1980 is 5,074,000, while the official UN estimate for that year is 6,713,000,
As the UN figures-are probably more reliable, all regional population totals ware increased using the factor: 1.32302 .
47 SF  The total population for South Africa Is splitup as follows:
Republic of South Africa {source 25 - 1991: 30,986,920), Bophutatswana (6 - 1985: 1,740,600}, Ciskei (25 - 1990: 951,024),
Transkei (6 - 1985: 2,876,122) and Venda (6 - 1985: 459,986).
Figures were consistently available for the main provinces; for the 'independent’ homelands, some census districts could not be identified
and these districts were aggregated into one unit each for Kwazulu in Natal (138 unidentified districts) and for '
Kangwane/Gazankulu/Lebowa/Kwandebele in Transvaal (10 districts).
The Heidelberg (JOH) region in the original coverage was splitinto: Johannesburg, Heidelberg, Alberton and Gerrmston
50 TZ One regional boundary added. 4
54 CG Boundaries replaced by coverage produced by UNESCO/TSBF Nairobi (no map source specified); coverage obtained from GRID-Nairobi.
56 Z| _ Detailed population data were assigned to admin units Lfsing the Zimbabwe Land Classification Map, 1:10mio, of 1979 as a reference.

.



Appendix B: Attribute Definitions

Polygon Attributes
SQKM -

PERM-ID
DISS-ID

CODE
FLAG

CNT-NUM
CNT-CODE
CNT-ABB
NAME1
TYPE1

LEVEL1
POP1
Y1

S1

NAME2

TYPE2

LEVEL2
POP2
Y2

s2

POPEST94

POPDENS94

Arc Attribute

FEATURE .

Area of polygon in square kilometers. Derived by projecting coverage into equal area projec-
tion (Mollweide with central meridian 20E).

"Permanent Id” : unigue for each polygon.

"Dissolve Id”: all polygons that belong to the same administrative unit (i.e., units comprising
of land areas and islands, or first level units that consist of several second level units for which
10 data could be found), have the same DISS-ID.

Type of polygon: "L’~land, *IS’—island, *TW—inland water bodies.

Flagto idéntify a unique polygon for each administrative unit (i.e., each of the units for which
unique population figures were found has only one polygon with a FLAG value of 1 —-generally
the largest poly —, all others are zero). Used for calculating summary statistics to avoid double
counting.

Sequential numeric country code — see Appendix A.

U.N. numeric code for country — see Appendix A; n.a. for some countries.

2 letter abbreviation for each county — see Appendix A.

Name of first level administrative tnit.

Type of first level unit: 1-County, 2-Department, 3-District, 4-Division, 5-Governorate,
6-Island, 7-Prefecture, 8-Province, 9-Region, 10-State.

Sequential number for each first level unit in a country.

Population in reference year for first level unit.

Population data reference year.

Data source code — see Appendix A.

Name of second level administrative unit.

Type of second level unit: 1-Arrondissement, 2-Cerules, 3-Department, 4-District, 5-Prefec-
ture, 6-Statistical Region, 7-Subdivision, 8~Sub-Region, 9-Province.

Sequential number for each second level tnit belonging to the same first level unit.
Population in reference year for second level unit.

Population data reference year for second level unit.

Data source code —- see Appendix A.

Estimated population in 1994 based on an exponential growth model and average annual

~ growth rates from the U.N. Statistical Office — see text.

Population density based on POPEST94. Derived by adding up the areas (SQKM) of all *L’
and "IS” polygons belonging to the administrative unit, and dividing POPEST94 by this total
area. Inland water bodies have thus not been considered in the density calculation.

Type of boundary: S

0 — zero level (international) boundary ' el
1 — first level administrative unit

2 — second level administrative unit

3 — third level administrative unit (only present for Ethiopia)

7 — islands in inland water bodies

8 — inland water bodies

9 — coastline and offshore islands
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